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THE ADDRESS OF THE PRESIDENT 
CONTRIBUTIONS TO THE PLEISTOCENE GEOLOGY 
OF 
IOWA 
GEORGE F. KAY 
Although for many years much has been spoken and written about the 
glacial deposits of Pleistocene age in Iowa, in connection with the meetings 
of this Academy and many other scientific organizations, there is as much 
interest in these deposits today as at any previous time. Your retiring 
President has chosen therefore as the subject of this address, "Contribu-
tions to the Pleistocene Geology of Iowa." It is my purpose to recall to your 
minds some of the geologists who have made contributions to the Pleisto-
cene geology of Iowa, and insofar as the .time at our disposal will permit 
to point out the significance of some of their contributions. For a much 
more complete presentation of the development of our present-clay views 
regarding the glacial and interglacial deposits of Iowa yon are referred to 
a paper accompanied by references which the writer prepared recently en-
titled "History of Investigations and Classifications of the Pleistocene De-
posits of Iowa." This paper was published and distributed by the Iowa 
Geological Survey. 
"Before the year 1850, more than seventy-five years ago, glacial boulders 
and associated materials in Iowa had attracted the attention of scientists, 
including that most observant and· discriminating geologist, David Dale 
Owen. He considered the boulders to have been "ice drifted by currents 
setting in from the north before the land emerged from the ocean." About 
the year 1870, Charles A. White, when State Geologist of Iowa, after careful 
field study, referred some of the glacial materials to the sources from which 
they had been carried by the ice. Later came the very important and signifi-
cant investigations and interpretations of W J McGee, who, as a result of 
his achievements in geology and related sciences, won distinction for himself 
and for Iowa, his native state. McGee did extensive field work in Iowa 
between the years 1875 and 1895. His best contributions deal with the 
Pleistocene deposits of northeastern Iowa. He published several papers on 
this area, the chief of which is entitled "The Pleistocene History of North-
eastern Iowa," a comprehensive paper of nearly four hundred pages, which 
was published by the United States Geological Survey in 1891. McGee 
recognized two tills in northeastern Iowa, both of which were older than 
the drift which earlier had been differentiated by T. C. Chamberlin in Wis-
consin as the Second Glacial Drift (the present Wisconsin drift). McGee 
named his two tills the Upper Till and the Lower Till, the basis of separa-
tion being a forest bed or its stratigraphic equivalent "hardpan" or "gumbo." 
The topographic and lithologic characters, stratigraphic relations, and geo-
graphic extent of the Upper Till and Lower Till were described in detail. 
He pointed out that his Upper Till was younger than the gumbo-surfaced 
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till (present Kansan till) of southern Iowa and older than the till of the 
Des Moines lobe (present ~Wisconsin till). He believed that the loess was 
aqueous in origin and correlated the abundant loess deposits of northeastern, 
southern, and southwestern Iowa with his Upper Till; he called the loess 
drift-loess or loess-drift. McGee did not differentiate within his north-
eastern Iowa area a third drift, the oldest drift of the region (the present 
Nebraskan drift). This drift has no mappable surface distribution in north-
eastern Iowa, but has been exposed in a few places within this area, in rail-
road cuts and in road cuts, and has been penetrated in well drillings. 
While McGee had been studying the glacial deposits of Iowa, N. H. 
\Vinchell had been investigating Pleistocene deposits in Minnesota, and 
T. C. Chamberlin had been carrying forward glacial studies in Wisconsin 
and in many other slates. Chamberlin, while he was State Geologist of 
Wisconsin, and later while Geologist in Charge of the Glacial Division of 
the United States Geological Survey, had unusual opportunity to become 
familiar with glacial and interglacial deposits in many parts of the glaciated 
field. It is not surprising therefore that his counsel was sought whenever 
matters involving the Pleistocene were under consideration. Although he 
never did extensive detailed field work in Iowa he made several visits into 
the state to examine glacial deposits which were being investigated by the 
geologists of the state. He was invited by them to participate in field 
conferences, for they welcomed always his constructive criticisms and his 
interpretations, which were based upon his intimate and extensive knowledge 
of glacial deposits, widely distributed, and his keen insight into the 
problems involved in the unfolding of the history of these deposits in all 
their aspects. Not only did he lend assistance in solving the problems of 
glacial and interglacial deposits, but he undertook to classify and name the 
deposits. During the last twe11ty and more years of his life he did not visit 
Iowa, but nevertheless he maintained up to the time of his death, in October, 
1928, an intense interest in the classification of the Iowa glacial deposits. 
In 1893 Chamberlin and McGee examined together the now famous ex-
posures of tills and gravels in the Afton Junction-Thayer region in Union 
county, Iowa. Here are two tills separated in some places by weathered 
gravels and in a few places by peat beds. Chamberlin named the upper till 
East Iowan till and the lower till Kansan till; and later he named the 
interglacial interval between the retreat of the Kansan iCe sheet and the 
invasion of the East Iowan ice sheet the Aftonian interval. The gravels were 
interpreted to be fluvioglacial gravels related in age to the Kansan till. The 
East Iowan and Kansan tills of the Afton Junction-Thayer region were 
thought at this time to be of the same age as McGee's Upper Till and Lower 
Till, respectively, of northeastern Iowa. Later, the name East Iowan was 
changed to Iowan. The recognized classification of Pleistocene deposits of 
Iowa at this time was as follows : 
(a) In the Afton Junction region -
Iowan till 
Aftonian - peats, mucks, soil bands, etc. 
Kansan till and associated weathered gravels. 
(b) In Northeastern Iowa -
Iowan till- Upper Till 
Aftonian- McGee's forest bed, "hardpan" or "gumbo." 
Kansan till - Lower Till. 
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At this time the Des Moines glacial lobe was known to be younger than 
the Iowan and to belong to the drift which had been named Wisconsin by 
Chamberlin. 
In 1895, Dawson used the name Albertan for a boulder clay in Alberta, 
Canada, which he interpreted to be older than the Lower Till (Kansan) of 
McGee's area of northeastern Iowa. 
The present lowa Geological Survey was organized in 1892 with Samuel 
Calvin as State Geologist. The members of the Survey at once took an active 
interest in the glacial deposits of the state. Calvin, Norton, Biin, Gordon, 
Tilton, Shimek, Macbride, Beyer, Keyes, and others began to study care-
fully and to map the glacial and interglacial deposits. As a result of their 
investigations the characteristics and relationships of the tills, gravels, forest 
beds, loesses, and associated materials of Pleistocene age in many parts of 
the state soon became better understood. It was found that between the 
Lower Till or Kansan till and Upper Till or Iowan till in northeastern 
Iowa there were widespread weathered gravels which were interpreted to 
be fluvioglacial i1,1 origin and to have been deposited during the retreat of 
the Kansan ice sheet. The weathering of the gravels was thought to have 
taken place during the Aftonian interglacial interval. These gravels were 
given the name Buchanan gravels by Calvin, and were at this time corre-
lated with the weathered gravels in the Afton Junction region, which had 
become known as Aftonian gravels. It was recognized that they were 
Kansan fluvioglacial gravels which had been weathered to their present 
condition during the Aftdnian interglacial interval. 
But soon there was sufficient evidence to justify the interpretation that 
the two tills being mapped in northeastern Iowa the lJpper Till or Iowan 
till and the Lower Till or Kansan till were not of the same ages as the 
upper till or Iowan till and the lower till or Kansan till, respectively, at 
Afton Junction. Nor did the Buchanan gravels prove to be of the same age 
as the Aftonian gravels. It was found that the lower till in the Afton 
Junction-Thayer region had been deposited by an ice sheet older than the 
ice sheet which deposited the Lower Till or Kansan till of McGee's area, and 
that the Iowan till above the Aftonian gravels at Afton Junction was the 
till which had been mapped Lower Till or Kansan till in northeastern Iowa, 
first by J\IcGee and later by members of the Iowa Geological Survey. The 
solving of these relationships resulted in the name Kansan being shifted 
from the lower till in the Afton Junction region to the upper till of that 
region, and the name Pre-Kansan or Sub-Aftonian being given to the older 
of the two tills there. 
The classification of the Pleistocene deposits after the revision was as 
follows: 
(a) In the Afton Junction-Thayer region -
Kansan till 
Aftonian gravels, peats, etc. 
Pre-Kansan, Sub-Aftonian or Albertan till. 
It will be observed that the gravels here were now named Aftonian 
gravels not because of their time of deposition, which was during the closing 
stages of the Pre-Kansan glacial epoch, but because the weathering of the 
gravels occurred during the Aftonian interglacial epoch. 
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(b) In McGee's area of Northeastern Iowa -
Iowan till or Upper Till 
Buchanan gravels 
Kansan till or Lower Till. 
Here the gravels separating the tills were named Buchanan gravels not 
in relation to their time of deposition, which was during the closing stages 
of the Kansan glacial epoch, but because they became weathered during the 
Buchanan interval. 
Both the Aftonian gravels and Buchanan gravels were interpreted to be 
fluvioglacial in origin, the former related in age to the Pre-Kansan stage 
and the latter to the Kansan stage. It should be kept clearly in mind that for 
some time after the revision in the classification of the Pleistocene deposits 
of Iowa no Pre-Kansan till or Aftonian deposits had been differentiated in 
northeastern Iowa. 
After Chamberlin had seen the field evidence upon which the shifting of 
names had been made he stated in an editorial in the Journal of Geology, 
Volume III, "It seems best to accept the application of the nomenclature 
adopted by the Iowa Geological Survey. This places the Aftonian beds below 
the Kansan series instead of above them." 
Up to the year 1896, only two tills had been differentiated and mapped in 
northeastern Iowa, namely, the Kansan till (McGee's Lower Till) and the 
Iowan till (McGee's Upper Till). But in the summer of 1896, for the first 
time; Pre-Kansan till underlying a distinct peat bed was exposed for study 
in a railroad cut on the Chicago, Great Western railway, southeast of 
Oelwein, in Fayette county. The section was interpreted by Calvin, Beyer, 
Finch, Chamberlin, and others; as one which showed three ·tills, namely, 
Pre-Kansan till, Kansan till, and Iowan till; also interglacial deposits of the 
Aftonian and Buchanan horizons. The Aftonian here was a peat bed or 
forest bed. 
This discovery of a section showing a distinct forest bed below the two 
tills which had been mapped Lower Till or Kansan till and Upper Till or 
Iowan till rather than between. these two tills caused some confusion . 
. McGee had emphasized that a forest bed separated his Lmver Till from his 
Upper Till. After three tills rather than two had been recog·nized in McGee's 
area of northeastern Iowa there were some geologists who believed that the 
name Kansan should have been given to the lowest of the three tills, that 
the name Iowan should have been given to the intermediate till, and that a 
new name should have been given to the uppermost till of the region. 
Chamberlin held this opinion. From the tin1e of the discovery of the three 
tills in northeastern Iowa his publications show that he never was satisfied 
with the shifting of the names Kansan and Iowan in the Afton Junction-
Thayer region, although previously he had acquiesced in the shift. As a 
matter of fact, shortly before his death he began the preparation of a paper 
in which he planned to urge that the names Kansan and Iowan be restored 
- to the usage given to them by himself in the Afton Junction-Thayer region. 
But good arguments have been put forward by Calvin and others in defense 
of the usage which has been maintained by the Iov.-a Geological Survey. 
Moreover. recent field studies in McGee's area have revealed evidence which 
shows clearly that the name Iowan has been and is now being used for 
McGee's Upper Till, which till was the basis for the name Iowan having 
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been given to the Upper Till at Afton Junction, and that the name Kansan 
till is being used for McGee's Lower Till if proper emphasis is given to 
his descriptions of his two tills rather than too great stress given to his 
forest bed alone as has been the tendency of some geologists to do. At the 
time the Oelwein· cut was described, only gravels and sands separating the 
Kansan till from the Iowan till had been found by Calvin and his associates, 
whereas McGee emphasized the number of well records in which a forest 
bed or "hardpan" or gumbo separated his Lower Till from his Upper Till. 
But it is now known that in McGee's area there is in some places vegetable 
material (a forest bed) and in many places gumbo (now called gumbotil) 
at the same stratigraphic horizon as the Buchanan sands and gravels, and 
there is a forest bed and related materials at the stratigraphic horizon of the 
Aftonian. Quite naturally, therefore, McGee's forest bed in some of his 
sections is the forest bed between the Kansan till and the Iowan till as these 
names are now applied, and in other records the forest bed lies between 
the Kansan till and the pre-Kansan till. It is probable that in some of 
McGee's well records the forest bed did correctly delimit his Upper Till. 
It is also undoubtedly true that in other records he included two tills above 
his forest bed. Furthermore, one is forced to the judgment, from our present 
knowledge of the area, that his forest bed lay in places within a single till 
which was elsewhere either his Upper Till or his Lower Till. But inde-
pendently of well records there is no doubt that there is in northeastern 
Iowa an upper widespread till sheet resting on an older till which has its 
own distinctive features. The upper of these two tills has long been mapped 
Iowan till and the lower Kansan till. 
Before the year 1897, Leverett had differentiated the Illinoian till in 
Illinois and in southeastern Iowa. This till was determined to be younger 
than the Kansan till and older than the Iowan till. The generally accepted 
classification at this time (1897) was as follows: 
·w isconsin 
Interglacial stage (Toronto?) 
Iowan 
Interglacial stage (unnamed) 
lllinoian 
Buchanan 
Kansan 
Aftonian 
Pre-Kansan, Sub-Aftonian, Albertan. 
After the identification of the Illinoian till and the determination of its 
relationships to the Kansan and Iowan tills it was evident that the term 
Buchanan for an interglacial stage was open to criticism. 
In 1898, in papers read before this Academy, the names Yarmouth, Sang-
amon, and Peorian were introduced by Leverett into the classification of 
Pleistocene deposits of the Mississippi Valley. The name Yarmouth was 
applied to the soil and weathered zone at the junction of the Illinoian and 
the Kansan till sheets, the name Sangamon to the soil horizon between the 
Illinoian till sheet and the Iowan loess, which was thought at this time to be 
related to and of the same age as the Iowan till; the name Peorian was 
applied to the weathered zone at the contact of the Iowan loess and the 
'Wisconsin till. 
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In 1899, Leverett in his monograph on the Illinois Glacial Lobe presented 
the following classification of the Pleistocene deposits of the Mississippi 
Valley, from the oldest drift sheet to the youngest: (1) Oldest recognized 
drift sheet, Albertan of Dawson, and Sub-Aftonian of Chamberlin; (2) 
Aftonian interval; (3) Kansan drift; (4) Yarmouth interval; (5) Illinoian 
drift; (6) Sangamon interval; (7) Iowan drift and main loess deposit; 
(8) Peorian, possibly equivalent to Toronto of Chamberlin; (9) early 
Wisconsin morainic drift; (10) unnamed interval shown by shifting of ice 
lobes; (11) late Wisconsin morainic drift; (12), (13), (14) and (15) 
stages of lake Chicago as given in an earlier publication. 
This classification, which thirty years ago had the approval of g-eologists 
who were familiar with the glacial and interglacial deposits of Iowa and 
adjacent states, differs but little from the generally accepted clas~ification 
of today. Both classifications include five distinct glacial stages and four 
distinct interglacial stages. The names of the stages are the same in the 
two classifications except that the name Nebraskan is now generally used 
for the oldest glacial stage. This name was introduced into the classification 
by Shimek in 1909 in connection with his studies in western Iowa and east-
ern Nebraska. 
The main Ioess deposit in Iowa is no longer considered to be contem-
poraneous in age with the Iowan till but is thought to be somewhat later in 
age, and hence has come to be called Peorian loess rather than Iowan Ioess. 
Since there has been such slight revision of the classification of the 
Pleistocene deposits in Iowa since the beginning of the present century the 
c:iuestion may well be asked, "What new facts and new interpretations have 
resulted from studies of the glacial and interglacial depvsits of Iowa dur-
ing the last more than a quarter of a century?" The answer to this inquiry 
can best be given by referring briefly to some of the chief investigations 
of the last three decades. 
At the beginning of the present century Calvin described fully the features 
of the Iowan drift and showed wherein this drift differs from the other 
drift sheets of the Mississippi Valley. Later he studied carefully the 
Aftonian gravels of the Afton Junction-Thayer region. From their physical 
features and their relationships to associated tills he reached the samci 
judgment as did Chamberlin some years earlier that the gravels are 
fluvioglacial in origin, having been deposited during the retreating stages 
of the oldest (Nebraskan) ice sheet. However, a few years later, not as a 
result of subsequent studies of the gravels in the Afton Junction-Thayer 
region but of studies in western Iowa by Shimek and himself of gravels 
similarly related to tills and of the many mammalian fossils found in these 
gravels, Calvin stated in a paper published in 1909 that the Aftonian grav-
els of western Iowa and presumably the gravels of the Afton Junction-
Thayer region were deposited at some time within the Aftonian interval, 
neither at its beginning nor at its close. This interpretation of the gravels 
associated with the Nebraskan and Kansan tills in \Vestern Iowa was pre-
sented aJso in papers by Shimek. 
Shimek has published several important papers dealing with the char-
acteristics, origin, ages, and life of the loesses of the state. 
The Pleistocene deposits of Iowa have been studied in detail in connection 
with the preparation of reports on the geology of many counties in the 
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state. This work has been done by many geologists, including Calvin, Mac-
bride, Keyes, Norton, Bain, Gordon, Tilton, Shimek, Beyer, Udden, Leonard, 
Savag·e, vVilliams, Miller, Lonsdale, Arey, Stookey, vVilder, Lees, and 
Lugn. Their reports contain much information about the tills, interglacial 
deposits, loesses, aE.d related Pleistocene materials in all parts of the state. 
About the year 1907, Leverett began to question the existence of the 
Iowan drift. After field stµdy in northeastern Iowa he concluded that the 
surface material was not different from the weathered Kansan till and 
that if any post-Kansan drift was present there it was probably of Illi-
noian age. In referring to the Iowan drift he used the expression "so-called 
Iowan of the Keewatin field." Calvin came to the defense of the Iowan 
in a paper which appeared in the Journal of Geology after his death. He 
expressed surprise at the attitude taken by Leverett with regard to the 
Iowan, and marshalled evidence in support of the Iowan drift and its 
geological relations. He defended also, as he had clone before, the present 
usage of the names Kansan and Iowan, and pointed out why confusion had 
arisen regarding tliese terms. Moreover, he presented evidence to show that 
the Iowan is a drift distinctly younger than the Illinoian drift. Later it 
seemed highly desirable to have a review of the evidence bearing upon the 
Iowan problem. Alden and Leighton were assigned to this task. In their 
report, published by the Iowa Geological Survey in 1917, they gave their 
reasons for the judgment that there was warrant for the continued use of 
Iowan drift and Iowan stage of glaciation as major subdivisions of the 
Pleistocene classification. They presented evidence also for their belief that 
the Iowan drift is distinct in age from the Illinoian drift. The conclusions 
of Alden and Leighton were not acceptable to Leverett. As recently as 1923, 
he stated: "I still regard the occurrence of a drift such as outlined by 
Calvin (i.e., Iowan drift) as unsettled." However, in a field conference, 
including Leverett, Kay, MacCiintock, and Apfel in 1925, l'vfr. Leverett 
became convinced that there is a post-Kansan drift in northeastern Iowa 
which is the drift which for many years has been mapped Iowan. Following' 
this conference Leverett prepared a paper which was published in 1926 in 
the Proceedings of the American Philosophical Society. In this paper he 
granted the existence of the Iowan drift but suggested that it should be 
correlated in age with the Illinoian drift, thus reducing the number of 
glacial stages from five to four stages. Leverett' s paper called fortli two 
papers by Kay, one entitled The Loveland Loess: Post-Illinoian, Pre-Iowan 
in Age; the other, The Relative Ages of the Iowan and Illinoian Drift 
Sheets. Emphasis was given in these papers to the fact that on the Illinoian 
till a gumbotil was developed and a widespread loess, the Loveland loess, 
was deposited on this gumbotil and that this Loveland loess in many places 
underwent leaching before the time of deposition of the Iowan drift. This 
evidence shows clearly that the Iowan is distinctly younger than the 
Illinoian. So, at the present time, differences of opinion about the Iowan 
are not as to its existence but as to its age. Leverett would correlate the 
Iowan till with the Illinoian till, and hence would recognize only four 
glacial stages, whereas those who do not accept his view believe the Iowan 
to be much younger than the Illinoian and to be worthy of being considered 
one of five distinct glacial stages in Iowa. 
Kay has published several papers dealing with the characteristics, origin, 
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and significance of sticky clays or gumbos which had been described by 
several geologists as superdrift clays the origin of which was not well 
understood. To these clays Kay gave the name gumbotil, and expressed the 
view that gumbotil is the result chiefly of the chemical weathering of till. 
He has pointed out that there is gumbotil on the Nebraskan, Kansan, and 
Illinoian tills, but that no gumbotil is on the Iowan and Wisconsin tills 
because these tills are not sufficiently old to have had a gumbotil developed 
on them. The average thickness of the Nebraskan gumbotil on widely dis-
tributed outcrops in the state is between eight and nine feet; of the Kansan 
gumbotil, about twelve feet, and of the Illinoian gumbotil, more than three 
feet. Kay has stated that the gumbotils, "on account of their distinctive 
characters, wide distribution, and topographic positions, are the most satis-
factory criteria that have yet been found for differentiating the older drifts. 
Furthermore, since the gumbotils are the result of changes which took place 
in interglacial times, they may be considered in relation to the problem of 
the relative durations of the interglacial e)Jlochs." By means of the 
relative topographic positions of the Nebraskan and Kansan gumbotils 
it is possible to differentiate the Nebraskan till from the Kansan till where 
these tills cannot be distinguished by differences in their color, texture and 
other physical characters. By means of these gumbotils also it has been 
possible to map widely in Iowa the Aftonian and Yarmouth interglacial 
horizons. This mapping has impressed the fact that the original Nebraskan 
and Kansan gumbotil plains were widespread in the state and that much 
of each of these two plains has escaped erosion; remnants or the Kansan 
gumbotil plain are a striking feature of the topography of the Kansan 
drift area of. southern Iowa, where the remnants are known as tabular 
divides. 
Hay published in volume XXIII of the Reports of the Iowa Geological 
Survey an important paper on the Pleistocene Mammals of Iowa. Trow-
bridge, after a detailed study of the driftless area, published papers in 
which he stated that he had ,come to believe that the entire inner gorg·e of 
the Mississippi between Iowa and Wisconsin was later in age than the 
earliest drift of ~astern Iowa. Lees, Cable, Leighton, John E. Smith, Tilton, 
and others, in their publications, have presented many interesting facts 
about the Pleistocene deposits of the state. 
Schoewe established beyond a doubt the existence of extinct Lake Calvin. 
He described the lake in detail and presented his views with regard to its 
origin and history. 
A comprehensive report on the Pleistocene geology of northwestern Iowa 
was prepared by Carman and published by the Iowa Geological Survey in 
1917. In this report the area just outside the west boundary of the Des 
Moines lobe of the Wisconsin drift, which has been difficult to interpret was 
mapped Kansan drift by Cannan, although in a manuscript submitted by 
him in 1913 he referred to the presence of a drift post-Kansan, pre-Peorian 
loess in age which he thought was Iowan drift. This manuscript was with-
held from publication because the Io.wan of northeastern Iowa was at that 
time undergoing review and, moreover, at that time Leverett was maintain-
ing that the drift which Carman believed to be Iowan in age was younger 
than the Peorian loess and older than the late Wisconsin, that is, early 
vVisconsin in age. But since the publication of Carman's report of 1917, 
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additional field work in northwestern Iowa by Carman, Leverett, and Kay 
has showed that the drift which Carman in 1913 suggested be called Iowan 
is in reality post-Kansan, pre-Peorian loess in age. It is at present being 
correlated with the Iowan drift of northeastern Iowa by Carman and Kay, 
but with the Illinoian by Leverett. 
Kay, in recent years, has done detailed field work in western Iowa. In 
this area he has found additional evidence in support of the view that the 
two oldest tills, the Nebraskan till and the Kansan till, are present, and 
that these tills extend westward from Missouri river into Nebraska for 
more than fifty miles. The two tills cannot be distinguished by color, tex-
ture, lithological composition, or degree of weathering, but can be deter-
mined only in relation to gumbotil or other interglacial material the age of 
which is known. Kay believes that the sands and gravels which Calvin and 
Shimek described as Aftonian interglacial gravels are not in the main of 
this age but are lenses and irregularly shaped masses of gravels and sands 
contemporaneous in age with the tills with which they are associated. In the 
gravels and sands manv mammalian remains have been found. This mam-
malian fauna is certainly early Pleistocene in age, that is, it was associated 
closely either with the Nebraskan glacial stage or with the Kansan glacial 
stage, or it was associated with both stages as a result of having persisted 
on the adjacent plains from Nebraskan through Aftonian to Kansan time. 
Hay believes with Calvin and Shimek that the mammalian remains arc 
interglacial and not glacial in age and that they have no relation to either 
Nebraskan or Kansan glacial stages. The Loveland loess in western Iowa 
which Shimek believed to be a fiuvioglacial deposit formed during the melt-
ing of the Kansan ice sheet, Kay has interpreted to be post-Kansan gumbotil 
erosion, pre-Iowan in age. Interbcdded with the Loveland loess, volcanic 
ash has been found northeast of the village of Little Sioux, in Harrison 
county. 
Kay has restudied recently the gravels and tills in the Afton Junction-
Thayer region in Union county. His conclusions have been stated as follows: 
"Recent studies of the gravels and their relationship·s to the tills in the 
Afton JunctioncThayer region justify the statement that the chief gravels 
of Union county, which were thought by Calvin to have been deposited 
within the Aftonian interglacial epoch and to constitute a distinct strati-
graphic horizon separating the Kansan till from the Nebraskan till, art0 
not of thi,s origin or age. Rather, the chief sands and gravels are lenses and 
irregularly shaped masses of gravels in the Nebraskan till and contem-
poraneous in age with that till. They are gravels not of Aftonian age but of 
Nebraskan age. They lie in large part below the level of the remnants of 
Nebraskan gumbotil within this area. However, in a few places, as for 
example, in the Afton Junction pit close to Afton Junction station, the 
Nebraskan gravels in some places and the Nebraskan till in other places 
are at the surface of the Nebraskan drift. During the Aftonian interglacial 
interval the upper part of the Nebraskan t11! became wca thered to Ne-
braskan gnmbotil and the Nebraskan gravels which had a similar topo-
graphic position to the Nebraskan till became weathered to highly oxidized 
and leached gravels. There are gradations laterally from typical Nebraskan 
gumbotil to gumboized gravels to thoroughly leached gravels. Later, both 
Nebrask'd!1'! gumbotil and the oxidized and leached Nebraskan gravels were 
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overlain by Kansan drift. Some of the Nebraskan gumbotil and some of the 
weathered gravels were picked up by the Kansan ice and are now inclu-
sions in the Kansan till. Since the Nebraskan gravels which were weathered 
while at t11e surface and which now separate the Nebraskan till below from 
the Kansan till above underwent their great changes during the Aftonian 
interglacial epoch it may be considered proper to continue to call such 
gravels Aftonian gravels, but it is here suggested that the name Aftonian 
gravels be no longer used for the sands and gravels of Nebraskan age 
which were changed to their present condition in Aftonian time, but that 
they be called weathered Nebraskan gravels, just as the Nebraskan gum-
botil is the name given to weathered Nebraskan till, the weathering having 
taken place in Aftonian time. The weathered Nebraskan gravels do in 
places separate Nebraskan till from Kansan till and hence constitute the 
Aftonian stratigraphic horizon, just as peat does in some places in this area 
and in other areas. But Nebraskan gumbotil rather than gravels or peat is 
the most widespread evidence of Aftonian interglacial time in the Afton 
Junction-Thayer region. This Nebraskan gumbotil has been mapped over 
wide areas in southwestern Iowa and in other parts of the state and hence 
is the most significant Aftonian horizon marker which thus far has been 
found. 
The major interpretations of Chamberlin and McGee made many years 
ago in the Afton Junction-Thayer region have been strengthened by the 
recent studies and this region will continue to be the classic area of Iowa for 
the investigation of the two oldest drifts, the Nebraskan and the Kansan, 
and of Nebraskan gumbotil, weathered Nebraskan gravels, and peat, which 
are the most distinctive evidences in support of the reality of the Aftonian 
interglacial epoch." 
Many persons have contributed to our present knowledge of the Pleisto-
cene geology of Iowa. Their investigations and the conclusions drawn from 
them have attracted attention throughout America and also in foreign lands. 
It should be a source of satisfaction to all of us that some of the most 
significant contributions have been made by members of this Academy. 
Although much has been accomplished there are yet many unsolved prob-
lems pertaining to the tills, gumbotils, gravels, peats, loesses, life, and other 
aspects of our glacial and interglacial deposits. Your speaker does not 
hesitate to predict that at many future meetings of this Academy new 
facts and new interpretations regarding our deposits of Pleistocene age will 
be presented by its members and, as in the past, these new facts and in-
terpretations will develop renewed interest and stimulate increased effort 
in unraveling the fascinating history of the Pleistocene deposits of our state. 
APRIL 26, 1929. 
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